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METHOD AND DEVICE FOR MANUFACTURING 
ELECTRICAL WIRING LOOMS 

This invention is relating to a method and its imple 
mentation device for manufacturing electrical wiring 
looms. 
The technical ?eld of this invention is that of electri 

cal wiring loom manufacturing. 
Electrical wiring looms are already used for numer 

ous domestic or industrial electrical appliances such as 
washing machines and cars. 

Electrical wiring looms are composed of a plurality 
of electric wire conductors which are grouped to 
gether, e.g. by means of a plastic clamp or an adhesive 
band to form an assembly of electric links which can be 
connected and fastened to a bracket. 
Each wire is ?rst cut to the desired length, then 

stripped, and its ends can be crimped onto a lug or 
inserted into a component (connector, socket . . . ) as 
required. 
The manufacturing of the electrical wiring looms 

then consists in grouping together the wires thus pre 
pared and inserting their ends into the components, and 
ensuring the cohesion of the looms thus formed using 
bonding means such as clamp or adhesive band. 
Methods and devices to manufacture automatically 

wires cut to the desired length, stripped and crimped 
are already known, and are described, for example, in 
the patent applications FR 88/ 16702 and FR 87/11392. 
The general problem is that of the automatized manu 

facture of the looms of electric wires, that electric wires 
being supplied with machines which are known and 
which generally include a linear conveyor on which 
move transfer clips, each clip gripping one end of an 
electric wire. Each electric wire is thus gripped by two 
adjacent transfer clips which are placed one after the 
other along the conveyor. 

Generally an insertion station is located after this 
conveyor where an insertion device can insert the ends 
of the wires into the receiving sockets of the compo 
nents, starting with the ?rst wire fed out by the con 
veyor and continuing with the following wires. 
The problem which arises here is that of not being 

able to insert ends into components which have already 
received some ends of other wires: the density of the 
receiving sockets of the connectors is such that in many 
cases an automatic insertion device cannot insert the 
ends of the last wires to be inserted into this component 
due to the impediment of previous wires whose ends are 
already inserted. 
Another problem is that of being able to place pre~ 

pared wires next to the insertion station when the looms 
to be manufactured contain a very great number of 
wires and numerous components. 
These problems are exacerbated further when there 

are numerous wires and the length of the loom is rela 
tively short. 
According to the invention the relevant problem is 

solved by offering a method of manufacturing looms of 
electric wires (1, 2, 3, 4 . . . ) whose ends are ?tted with 
terminals which are destined to be inserted into sockets 
provided in connectors, each of said wires being 
gripped near to its ends by two adjacent transfer clips 
which are arranged one after another on a linear con 
veyor, in such a way that the next procedures are as 
follows: 

In the preparation phase: 

5 

20 

25 

40 

45 

50 

55 

65 

2 
said connectors are placed on an insertion station 
a sequence of temporary holding clips for temporar 

ily holding the ends of said wires are positioned 
near said insertion station and linear conveyor. 

a predetermined order of insertion of said terminals 
into said sockets of said connectors is decided 
upon. 

said wires are sequentially held by a line of said trans 
fer clips placed on and moved by said linear con 
veyor. According to a wire sequence, the ?rst wire 
(1) in said line of said transfer clips contains the 
terminal which must ?rst be inserted according to 
said order of insertion into said sockets, that each 
following wire (2), (3), (4), in said line of said trans 
fer clips contains at least one terminal to be subse 
quently inserted into said sockets according to said 
order of insertion, after at least one terminal of 
each of said prior wires, i.e., respectively after at 
least one terminal of said wire (1), respectively 
after at least one terminal of said wires (1), (2), and 
respectively after at least one terminal of said wires 
(1), (2), 6) 

And in a holding-insertion phase: 
the ?rst wire, located in said line of said transfer clips, 

is extracted by a displacable grip from said transfer 
clips, and at least one of said wire ends supporting 
said terminals of said ?rst wire is inserted into one 
of said socket, according to said order of insertion. 
The non-inserted end of said ?rst wire is placed in 
one of said temporary holding clips. 

Likewise according to the insertion order, the ends of 
the following wires are either directly inserted into the 
corresponding sockets or held in the temporary holding 
clips after being extracted from the transfer clips. The 
non-inserted ends are temporarily held and arranged in 
the sequence of the temporary holding clips in accor 
dance with the insertion order. 

(1) If the non-inserted wire end will be inserted into a 
socket right after the last inserted wire end, it 
should be held in the ?rst temporary holding clip. 

(2) The following non-inserted wire ends will be 
inserted into the sockets subsequently in the order 
of the insertion, i.e. subsequently following the ?rst 
temporarily held non-inserted end. 

Advantageously, in the holding-insertion phase, after 
having extracted said wire from said transfer clips and 
inserted at least one of said wire ends into said socket, 
the noninserted wire ends are placed in a sequence in 
the temporary holding clips, according to an order of 
increasing lengths of said wires in said sequence of said 
temporary holding clips from the one closest to the 
insertion station to the farthest. 
Advantageously said temporary holding clips of said 

wire ends are located on said linear conveyor between 
said transfer clips and said insertion station and said 
temporary holding clips have a high holding capacity of 
said wire ends. ’ 

The holding capacity of a transfer clip or a temporary 
holding clip stands for the number of wire ends which 
can be held by a single clip (transfer clip or temporary 
holding clip). In the industry, the holding capacity can 
be expressed by reference to the unit length of the con 
veyor, such as a meter. 

The holding capacity of the temporary holding clips 
is twice as many as that of the transfer clips, and prefer 
ably ?ve times more than that of the tmasfer clips. 
Preferably, the holding capacity of the temporary hold 
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ing clips is 50 wire ends per meter of the linear con 
veyor. 
The problem posed is also answered in obtaining a 

device for manufacturing electrical wiring looms whose 
ends are ?tted with terminals which are destined to be 
inserted into sockets provided in components, each of 
said wires being gripped near its ends by two adjacent 
transfer clips of a linear conveyor in such a way that the 
device makes available temporary holding clips of said 
wire ends having a high holding capacity and such that 
said temporary holding clips are located on said linear 
conveyor between said transfer clips and an insertion 
point. 

Advantageously said temporary holding clips com 
prise a base which can cooperate with said conveyor in 
such a way that the latter can carry along said clips and 
said base carrying the clip body has recesses separated 
by walls and said walls have at least one retaining lip 
which extends substantially along the opening of said 
recesses. 

Advantageously the device, in compliance with the 
invention comprises lengths of flexible tubing which 
can be ?attened and inserted into said recesses, the axis 
of said tubing lengths remaining substantially parallel to 
the longitudinal axis of said recesses so that when said 
tubing lengths are located in said recesses, they can be 
?attened, rolled or bent to enable said wires to be in 
serted into said recesses, and said tubing lengths can act 
as a stop which maintains said wire ends in said recess, 
and the ratio between the outer diameter of said tubing 
and the width of said recesses is between 1 and 2, and 
preferably between 1.1 and 1.4. 

Advantageously said lengths of ?exible tubing are 
made of hollow tube and the ratio between the thick 
ness E1 of said flexible tubing and its outer diameter is 
between 0.4 and 0.1. 

Advantageously said recesses comprise at least one 
hollow groove provided in one of said walls bordering 
said recess, and said groove extending substantially 
along said longitudinal axis of said recess, and the free 
end of said walls being ?tted with inclined faces which 
facilitate the guidance and introduction of said lengths 
of ?exible tubing and/or of said wires into said recesses 
of said temporary holding clips, and at least one of said 
walls comprises at least one longitudinal stop which 
impedes said tubing length from coming out of he cav 
ity in the case that the tubing length moves longitudi 
nally along the axis. 

Advantageously and in compliance with the inven 
tion, the device comprises a manipulator ?tted with 
gripping means of said wire ends, that can introduce 
said wires into said recesses, and said recesses are super 
imposed at regular intervals along a substantially verti 
cal axis, in such a way that more than ?fty of said tem 
porary holding clips can temporarily be stored, prefera 
bly at least two hundred ends of said wires per linear 
meter of said conveyor. 

Advantageously, said manipulator comprises at least 
one carriage which can move above said temporary 
holding clips and along an axis substantially parallel to 
the longitudinal axis of said conveyor, that manipulator 
comprising means for positioning said wire gripping 
means facing the opening of one of said recesses, in such 
a way that said manipulator can introduce and/or ex 
tract from said recesses said wire ends. 
The methods developed in compliance with the in 

vention and their implementation device offer numer 
ous advantages, and notably enable electric wiring 
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4 
looms which have a high density of connections and 
branches to be manufactured. 
The numerous advantages of the invention will be 

better understood with the following description refer 
ring to the attached drawings which represent with no 
limitative feature devices and method stages according 
to the invention. 
The FIGS. 1A, 1B represent schematically stages of 

implementation of a method according to the invention, 
in the case of an electric wiring loom with a low density 
of wire ends. 
The FIGS. 2A to 2J represent schematically the main 

stages of a method according to the invention for the 
manufacture of a wiring loom with a high density of 
wire ends. 
FIG. 3 is a cross-section view of a special embodi 

ment method of a temporary holding clip according to 
the invention. 

FIG. 4 is a schematic cross-section view of a device 
for manufacturing electrical wiring looms according to 
the invention. 
FIG. 5 is a schematic cross-section view of an alterna 

tive way of embodiment of a device according to the 
invention. 
FIG. 6 is a view on a different scale concerning an 

embodiment detail of a temporary holding clip and the 
utilization thereof according to the invention. 
FIG. 7 is a sectional view along VII-—VII of FIG. 6. 
It can be noted in FIG. 1A that four connectors 61, 62, 

63, 64 are placed on insertion point 13: said connectors 
61 comprising three sockets 810, 811, 812, into which ends 
of electric wires are to be inserted; said connector 62 
comprises sockets 820, 821, 822, 823; third connector 63 
comprises sockets 830, 831, 832; fourth connector 64 
comprises sockets 840 and 841. 
Furthermore it can be noted that at the end of con 

veyor 12, on which transfer clips 9 can move in the 
direction of the arrow S, each of the electric wires is 
gripped by two adjacent transfer clips, each clip grip 
ping a wire end, each wire being thus represented under 
the form of a pin. 
The wires placed on said transfer clips have prefera 

bly been cut to the desired length, stripped and as the 
case may be crimped on lugs. 

In FIG. 1A, the arrow 01 represents the selected 
insertion order to insert ends 7 of said wires into said 
sockets of said connectors: it has been indeed provided 
for to insert successively said ends of said wires into 
Sockets 3&0, 811, 812, 820, 321, 822, 823, 830, 831, 832, 840 and 
841. It can be noted that, according to the invention, 
wires 7 have been manufactured in such an order that 
ends 7 of the wire gripped by said transfer clips 9 on said 
conveyor 12 come out in an order where they are iden 
ti?ed up 71, 72, 73, 74 . . . 712. Moreover it is known that 
end 71 of the ?rst wire must be inserted into socket 810 
of the ?rst connector 61, that end 73 of the second wire 
must be inserted into socket 811, that end 75 must be 
inserted into socket 812, that end 7 2 must be inserted into 
socket 820, end 74 into socket 821, end 77 into socket 822, 
end 79 into socket 823, end 78 into socket 830, end 76 into 
socket 831, end 711 into socket 832, end 712 into socket 
840, end 710 into socket 841. 

It can be noted in FIG. 1B, in compliance with the 
invention, that a sequence of temporary holding clips 11 
of said wire ends has been provided for. 

It can be noted according to the representation 
shown that, in compliance with the invention, the ?rst 
?ve wires of said transfer clips 9 of said conveyor 12 
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have been extracted in such a way that only the last 
wire, comprising said wire ends 711 and 712, remains in 
said transfer clips. 

It can be noted that at least one of said ends of said 
wires extracted from said transfer clips has been in 
serted, more precisely said wire ends 71, 73, 75, 7 2, 74, 77, 
79 have been inserted respectively into said sockets 810, 
311, 312, 820, 821, 322, 823 

It can be noted that said non-inserted ends of said 
wires having been gripped are placed in said temporary 
holding clips 11. In the steps following the stage repre 
sented by this ?gure, one proceeds in compliance with 
the invention: 
by gripping said wire end 78 located in one of said 
temporary holding clips and inserting it into said 
socket 830. 

by gripping said wire end 76 located in one of said 
temporary holding clips and inserting it into said 
socket 831. 

by extracting said last wire from said transfer clips 
and inserting respectively said ends 711 and 712 of 
said last wire into said sockets 832 and 840. 

and ?nally by gripping wire end 710 located in one of 
said temporary holding clips and inserting it into 
said socket 841. 

At this stage, the loom will be completed. 
The principal steps of a loom manufacturing method 

according to the invention are represented in FIGS. 2A 
to 2.1. 

In FIG. 2A it can be seen that the involved wires are 
identi?ed 1, 2, 3, 4, each of these wires being gripped by 
two adjacent transfer clips 91, 92. It can be seen in this 
?gure that said transfer clips are placed on a linear 
conveyor 12, which can move forward said transfer 
clips in a direction indicated by the arrow S. We can see 
that connectors identi?ed 61, 62, 63 comprising sockets 8 
are also available on an insertion point 13 located after 
said conveyor 12. We see according to the invention 
that temporary holding clips 11, which are located near 
said insertion point 13, are placed on said conveyor after 
said transfer clips. We see that said wire 1 comprises 
two ends identi?ed 71 and 72, that said wire 2 comprises 
two ends identi?ed 73 and 74, that said wire 3 comprises 
two ends identi?ed 75 and 76, and that said wire 4 com 
prises two ends identi?ed 77 and 7 3. We see that each of 
said wires is gripped near each of its ends by said adja 
cent transfer clips 91 and 92. 

In the example of the implementation of the method 
according to the invention which is represented in 
FIGS. 2A to 21, said wires are ?tted with connections at 
their end which are schematically drawn with a thick 
line, or a cross, or a triangle, or a circle. Indeed, we see 
that said wire ends 71, 73, 75 are drawn with a thick line, 
that said wire ends 72, 76, 77 are drawn with said cross, 
that said wire end 74 is drawn with said triangle and that 

- said wire end 73 is drawn with said circle. Indeed said 
thick line, said cross, said triangle and said circle repre 
sent various connection types corresponding to diverse 
socket types in said connectors 6; we see in the FIG. 2B 
that said connector 61 comprises said sockets 810, 811, 
and 812, that said connector 62 comprises said sockets 
820, 821, 822, and 823, that said connector 63 comprises 
said sockets 830 and 831. We see in the FIG. 2] repre 
senting the loom which has been manufactured accord 
ing to the method of the invention that said connector 
6; comprises sockets capable of receiving said ends 7 of 
said thick line type wires; we see in this ?gure that said 
connector 62 comprises said sockets 8 designed for re 
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6 
ceiving the cross type connections; we see that the 
connector 63 comprises said sockets 8 designed for re 
ceiving said triangle type connections; we also see that 
one end of said wire 4 ?tted with said circle type con 
nection is left free. 

In the example represented in FIGS. 2A to 2J it was 
decided to insert said ends of said wires into said com 
ponents according to the following order: 810, 811, 812, 
820, 821, 822, 830. Consequently, the insertion order of 
said wire ends in said connectors is as follows: 71, 73, 75, 
72, 77, 76, 74, the wire end 78 being not inserted in one of 
said connectors. 

In FIG. 2B, the ?rst wire identi?ed 1 has been ex 
tracted from the ?rst two transfer clips in the line of said 
transfer clips. The ?rst wire 1 is extracted by a displace 
able gripping means 25 (shown in FIG. 4). The gripping 
means 25 moves along an axis YY2 above the conveyor 
towards the insertion station, and inserts the ?rst end 71 
in the socket 810 of the connector 61 provided on the 
insertion station. The second end 72 of the ?rst wire 1 is 
placed in the ?rst temporary holding clip 111 because it 
will be the ?rst end among other following ends tempo 
rarily held thereon to be inserted to a corresponding 
socket, according to the insertion order. 
As seen in FIG. 2C, the second wire 2 in the line of 

said transfer clips has been extracted by the gripping 
means 25 from the transfer clips. It has one end 73 in 
serted in socket 811 of the connector 61 and another end 
74 temporarily held in a temporary holding clip 113. The 
other end 74 of the second wire 2 will be the third end 
to be inserted into a socket (explained hereinafter) 
among those ends temporarily held thereon in accor 
dance with the insertion order. 
As further seen in FIG. 2D, the third wire 3 has one 

end 75 inserted in socket 81‘2" of the connector 61 and 
another end 76 temporarily held in the temporary hold 
ing clip 112. The extraction and the insertion of the third 
wire 3 are completed by the gripping means 25 in accor 
dance with the insertion order as described above. The 
detailed structure and operation of the gripping means 
25 will be further discussed hereinafter. 

It is the insertion order that determines on which 
temporary holding clip the non-inserted wire end of 
each wire is temporarily held. The insertion order is 
predetermined, aiming to resolve the problems in the 
wiring loom manufacture for electric components, such 
as connectors in this case. 

We see in FIG. 2B that in the next phase of the 
method according to the invention, said end 72 of said 
wire 1 is inserted into said socket 820 of the second 
connector 62. 

In FIG. 2F, we see that in the next phase, we are 
gripping the fourth wire (identi?ed 4) located in said 
line of transfer clips, and said wire end 77 is inserted into 
said socket 821 of said connector 62 and said wire end 73 
is placed in said temporary holding clip 114, which is 
further away from the insertion station than said tempo 
rary holding clips 113, 112, 111 containing respectively 
said wire ends 74 and 75. The wire ends are retrieved 
respectively by the gripping means 25 from the tempo 
rary holding clips to be inserted into corresponding 
sockets in accordance with the insertion order. 

In FIG. 2G, we see that in the next phase, said end 76 
of said wire 3 is extracted from the temporary holding 
112 and inserted into said socket 822 of said connector 62; 
in FIG. 2H, said end 74 of said wire 2 is extracted from 
the temporary holding clip 113 and inserted into said 
socket 830 of said connector 63; in FIG. 21, we see that 
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we are gripping said end 73 of said wire 4 which is 
extracted from said temporary holding clip 114 in order 
to be placed next to said connectors; at the end of the 
procedures represented in FIG. 2I, said loom has been 
manufactured in compliance with the method of the 
invention. 

It can be seen in FIG. 2J, where said loom is shown 
at the end of the procedures represented in FIG. 2I, that 
said connector 61 in another way of representation re 
ceives said ends of wires 1, 3, 2 drawn by a thick line, 
that said connector 62 receives said ends 7 of said wires 
1, 3, 4 represented by said crosses and that said connec 
tor 63 receives an end of said wire 2 represented by said 
triangle; and We see that an end 7 of said wire 4 repre 
sented by a circle remains non-inserted. 
We see in FIG. 3, representing a side view of the 

means of embodiment of a temporary holding clip ac 
cording to the invention, that said clip 11 comprises a 
base 14 which can cooperate with said conveyor so that 
said conveyor can initiate the motion of said holding 
clip 11. We see that said temporary holding clip com 
prises above said base, a connection 15 comprising re 
cesses 16 separated by walls 17, and said walls comprise 
a retaining lip 21 extending substantially along the open 
ing of said recesses; we see in FIG. 3 that lengths of 
?exible tubing 18 which can be ?attened and introduced 
into said recesses, have been inserted into said recesses, 
and that wires 19 have been inserted into said recesses 
and are retained by said lengths of ?exible tubing. 

In FIG. 4, is shown another way of embodiment of 
said temporary holding clips 11, in which said recesses 
16 are superimposed at regular intervals along a sub 
stantially vertical axis 2Z1; we see that said body 15 of 
said temporary holding clip comprising said recesses 
tops said base 14 of said temporary holding clip, that 
base cooperating with said conveyor 12. 

In FIG. 4 is shown a schematic view of a manipulator 
24 ?tted with means 25 for gripping wire ends, that 
manipulator being capable of extracting said wires from 
and inserting said wires into said recesses of said tempo 
rary holding clips. Said gripping means 25 comprise in 
particular a ?rst jaw 29 and a second jaw 28 which can 
slide in relation to the ?rst jaw 29 in a direction substan 
tially parallel to said axis ZZ], eg by the action of a 
clamping actuator 30; in this way, when said actuator 
brings together said ends of said jaws 28 and 29, wire 19 
can be clamped between said jaws so that it will be held 
by the gripping means; it can be seen, advantageously, 
that said gripping means comprise a swivelling actuator 
31 of said taws 28 and 29; we see that said actuator 31 
allows said jaws to swivel in relation to an axis xx2_ 

Advantageously, said actuator 31 and said axis xx; are 
connected to a vertical carriage 32 which can slide 
substantially along said axis 2Z1 thanks to vertical mo 
tion actuator 34 and screw 35; said screw 35 enables nut 
36 to be positioned, that nut acting as a stop and limiting 
the downward travel of said vertical carriage because of 
the action of said vertical motion actuator; vertical 
guiding means 33 can advantageously be provided for 
guiding said travel of said vertical carriage, in relation 
to a main carriage 26; we see that a vertical travel motor 
37 enables said screw 35 to be driven; we also see that 
by the action of said actuator 31 which actuates a swiv 
elling of said jaws in relation to said axis xxg, the end of 
said jaws which can hold said wire 19 will carry out an 
arc of a circle movement represented by the arrow R. 
We also see that said main carriage 26 can move on a 
translational motion guide 38 along an axis yy; which, 
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advantageously, is parallel to the motion axis of said 
linear conveyor 12. 

In FIG. 5 it can be seen that a device for manufactur 
ing electric wire looms in compliance with the inven 
tion comprises said temporary holding clips 11 which 
are located on said conveyor 12 after said transfer clips 
9; we see, advantageously, that the holding capacity of 
wire ends as provided by said temporary holding clips 
which, as represented in the example of FIG. 5, can 
each receive eight ends of said wires, is high in relation 
to the holding capacity of said transfer clips 9 which can 
only receive one end of said wires; advantageously said 
base 14 of said temporary holding clips is similar to the 
base 9A of said transfer clips 9, so that said temporary 
holding clips can be transported by said conveyor 12 
initially provided for said transfer clips 9 without signif 
icant modi?cation. 

It can be seen that in compliance with the invention 
said temporary holding clips are located after said trans 
fer clips on said conveyor 12, Le. between said line of 
said transfer clips 9 and an insertion point 13 in the 
motion direction S of said conveyor 12. 

In FIG. 5 is shown an alternative device in compli 
ance with the invention in which said gripping means 
comprise means 40 to extract at least one of said tempo“ 
rary holding clips from said line of said temporary hold 
ing clips and elevate said clip in a translational motion 
along a substantially vertical axis ZZ], and comprises 
means 25 for gripping wires 19, which enables a motion 
of said jaws 28, 29 following an arc of a circle R to be 
performed. Said means 40 can notably have a vertical 
travel motor 39 which can initiate the vertical motion of 
a temporary holding clip 11a by means of a screw 41, in 
order to position recess 160, into which it is desired to 
insert said wire 19, at a height ‘h’ corresponding to the 
height of one end of said jaws 28, 29. 

In FIG. 6 a temporary holding clip according to the 
invention is represented in a partial sectional drawing at 
a different scale. We see that said clip comprises a se 
quence of recesses 16 identi?ed 16a, 16b, 16c, 16d, 16a 
and 16]’. We see that each of said recesses is limited by 
walls 17 separating two adjacent recesses. We see that 
each of said walls comprises retaining lip 21 extending 
substantially along the opening 161 of said recesses. We 
see that the ?rst recess 16a, on the left of the ?gure, is 
empty and that a length of ?exible tubing 18a which is 
available near said recess is destined to be introduced 
into said recess; we see that in the second recess 16]) 
from the left of the ?gure, the introduction of said 
length of ?exible tubing 18b into said recess is in 
progress; we see that in the third recess 16c from the left 
of the ?gure, said length of ?exible tubing 18c has been 
introduced into said recess and is held by said retaining 
lip 21; we see that in the fourth recess 16d from the left 
we start to introduce the end of wire 19d into said re 
cess; we see that in the ?fth recess 16e, the introduction 
of a wire 19e is in progress; and in the sixth recess 16f 
said wire 19f has been introduced into said recess. We 
see that in this way of embodiment said length of ?exi 
ble tubing 18a is hollow with a diameter D1 and has a 
wall thickness E1; advantageously, the diameter D1 of 
said ?exible tubing is greater than width E2 of said 
recesses. It can be seen that said lengths of tubing 1812, 
8d, 18e, 18f can be bent in order to be introduced into 
said recesses 16b, 16a’, 16e, 16f due to the ?exibility of 
said lengths of tubing and due to the fact that said 
lengths of tubing are hollow. We see that in said recess 



5,355,581 
16¢, said length of ?exible tubing 180 has been intro 
duced and substantially ?attened due to its diameter 
being greater than width E2 of said recess. In said recess 
16d we see that, thanks to an insertion force F3, we can 
introduce a wire 19d by bending said length of tubing 
18d. We see that in recess 16e, said length of tubing 18e 
can roll and/ or be bent and/or slide to allow said wire 
19e to pass through in the direction of arrow F4. We see 
that said wire 19f has been introduced into recess 16f 
and is maintained by a hollow groove 16; provided in a 
wall of said recess and said length of tubing 18f impedes 
said wire 19f coming out of said recess. It can be seen 
that the free end 170 of said walls 17 which limit said 
recesses have inclined faces 22 and 23 facilitating the 
introduction of said lengths of ?exible tubing and said 
wire ends. 

It can be seen in FIG. 7 that said end of said wire 19f 
extending substantially along said longitudinal axis xx1 
of said recess 16f is maintained in said hollow groove 
162 of said wall 17 by said length of tubing 18]‘; we see 
that one of said walls 17 comprises two longitudinal 
stops 163 which impede said length of tubing coming 
out of said cavity by a longitudinal motion along said 
axis xx1. 

I claim: 
1. A method for manufacturing looms of electric 

wires, said electric wires being cut at a desired length 
and stripped wherein ends of said electric wires are 
?tted with terminals, wherein said terminals are inserted 
by an insertion device in sockets of connectors accord 
ing to an insertion order, said method comprising fol 
lowing steps: 

gripping each end of said electric wires by a transfer 
clip, each electric wire being gripped by two adja 
cent transfer clips in_a line of transfer clips placed 
on a linear conveyor, said transfer clips being mov 
able by said conveyor, 

placing said electric wires held by said transfer clips 
on said conveyor according to a wire sequence 
such that an end of ?rst wire of said wire sequence 
is ?tted with ?rst terminal according to said inser 
tion order, and such that an end of each following 
wire according to said wire sequence is ?tted with 
following terminal according to said insertion or 
der, 

successively extracting said wires from said transfer 
grips according to said wire sequence, 

inserting at least one end of each extracted wire into 
one of the sockets of the connectors according to 
said insertion order, 

providing temporary holding clips for temporarily 
holding non-inserted ends of said extracted electric 
wires by respectively inserting the non-inserted 
ends in said temporary holding clips, said tempo 
rary holding clips being movable by said conveyor, 
and located on said conveyor between said line of 
transfer clips and an insertion station comprising 
said insertion device, and 

successively extracting the non-inserted ends of said 
wires from the temporary holding clips and insert 
ing them respectively into the sockets of the con 
nectors according to said insertion order. 

2. A loom manufacturing device for manufacturing 
looms of electric wires, said electric wires being cut at 
a desired length and stripped, wherein ends of said 
electric wires are ?tted with terminals and to be inserted 
in sockets of connectors, said loom manufacturing de 
vice comprising: 
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10 
an insertion station for supporting the connectors, 
a linear conveyor for feeding the electric wires to the 

insertion station, 
transfer clips being moved by said conveyor and lined 
up on the conveyor according to a wire sequence, 
each of said transfer clips gripping an end of said 
electric wire, each wire being gripped by two adja 
cent transfer clips, 

an insertion device for successively extracting the 
wires from the transfer clips and inserting said 
terminals thereof into the sockets of the connectors 
according to an insertion order, said insertion de 
vice being located along said conveyor, 

temporary holding clips for temporarily holding non 
inserted ends of said extracted electric wires ac 
cording to said insertion order, said temporary 
holding clips being moveable by said conveyor, 
each capable of holding more wire ends than that 
of the transfer clip, said temporary holding clips 
being located on said conveyor between the line of 
said transfer clips and said insertion station. 

3. A loom manufacturing device for manufacturing 
looms of electric wires, said electric wires being cut at 
a desired length and stripped, wherein ends of said 
electric wires are ?tted with terminals and to be inserted 
in sockets of connectors supported on an insertion sta 
tion, said loom manufacturing device comprising: 

a conveyor, 

an insertion device associated with the insertion sta 
tion for inserting said terminals into the sockets of 
the connectors according to an insertion order, said 
insertion device being located along said conveyor, 

transfer clips being supported and moved by said 
conveyor to feed said wires to said insertion device 
according to a wire sequence, each of said transfer 
clips gripping an end of said electric wire, each 
wire being gripped by two adjacent transfer clips in 
a line of the transfer clips on the conveyor, 

temporary holding clips for temporarily holding non 
inserted ends of said electric wires before the inser 
tion into said sockets according to the insertion 
order, said temporary holding clips being move 
able by said conveyor, each said temporary hold 
ing clip capable of holding more electric wire ends 
than the transfer clip, said temporary holding clips 
being located on said conveyor between the line of 
said transfer clips and the insertion station. 

4. The device according to claim 3, wherein each said 
temporary holding clip comprises a base which can 
cooperate with said conveyor, so that the latter can 
carry along said clips, and said base is topped by a clip 
body comprising recesses separated by walls, and said 
walls comprise at least one retaining lip extending sub 
stantially along the opening of said recesses. 

5. The device according to claim 4, wherein said 
recesses comprises at least one groove provided in one 
side of said wall bordering said recess, said groove ex 
tending substantially along a longitudinal axis of said 
recess. 

6. The device according to claim 3, further compris 
ing a manipulator ?tted with means for gripping the 
wire ends, which can introduce said wires into said 
recesses, wherein said recesses are superimposed at 
regular intervals along a substantially vertical axis, so 
that over ?fty, preferably at least two hundred ends of 
said wires, can be held temporarily in said temporary 
holding clips, per meter of said linear conveyor. 
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7. The device according to claim 6, wherein said 
manipulator comprises at least one carriage which can 
move above said temporary holding clips along an axis 
substantially parallel to the longitudinal axis of said 
conveyor, said manipulator comprising means for posi 
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12 
tioning said wire gripping means facing the opening of 
one of said recesses so that said manipulator can intro 
duce and extract said ends of said wires from said reces~ 
SCS. 

***** 


